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(;uuwa-pil! l'[llciNmnl cells wl'fe !(rown 111 \ltro altt·r rdt•a,.,t• h.' gentle tnp,.,in tn•;Hnwnl. 
Thr t·elb Jornwd du,.,tcr,., !rom '' hich D:-\A s\ nt ht',.,IZIIl!! n•lls l!fl'l~ to lorm t·onlhwm n•ll 
slwN,.,. Trrntment of the cultures with' 1tamin ,\acid ( \ 'At\) sigmlicantl~ inneast•cl t·t•llul.tr 
uttachnwnt in tht• fir,..t hour" a l ter !'.eedmg. Th1s IH\s lollowt•cl hv a stet•p ri:-e 111 ()"A 
sl'nt hes1" as re1 l:'all'd h) autorachogra ph~· and liquul ,..l'in t illnlltln counting l'he 1ncrea,.,C' wn:--
approx imnlt·l~ ll-lold t•omparl'Ci to the c·onlrols. Cellular oul!(rowth was t·onslderahl\ acn•lN 
atl'cl as :-hown h1 n•ll de11,it~ c•mnts. Thl:' rt>sults ,.,how that in ntro \'AA exhibits potent 
mitogrnlt' at'tl\lt\', Culturmg of po;.trmbrvonic l'llldt'rmalcell,., "l'l'lll" to he great!.' l<ll'illt;ltecl 
In tht• u"t' ol this compuund. 
\'itamm A,,., knm1n to control the> functional and 
structural "t<llt' 111 'an<HI,., t'plt hdial tl,.,,ue,., Ill and 
it can !ll()(IJI\ the proce,.,,., ot carcmogrnesi, l:!.:q. In 
recen t vcar,.,. tht• anti lorm ( \ ltamin .\ Hcicl. 
rellnmc· IH'IOI ha" bern u,.,l'<i tor the t opical treat-
ment o l ,p,t•rnl ahnormalitit·" ol keratinization 
[.1 l 
The mode ol anion ol 11tarllln :'1. and (\'.\.\ 1 in 
skm ,, not t'ntlrcl~ undt•r,tood. It h th hel:'n ,.,hell\ 1i 
tha t profound chan~<·, Ill epidermal keratmizatlon 
can ht• produrt•d h.' topil'al applicatiOn ol the drug 
[H.lOj. :-It·\~ t•pidt•rmal cell productum i» }!rcatl-,. 
inen•n:-Pd nl'tt•r a It•\\ <lpplil'ations a~ shown hy 
3 1-l - thymidllw lnlwling or mi totic counts Ill. Uj. 
The"e chan~t·, art• not ,Jll'l'l<'" spt·ntic hut h<ll <' 
bet•n tound in man as wt•ll n, in cl rl'lt>n·n t lahorator~ 
a nimal-,. In th1s rt•port t hr efte>c·t,., ot \'A:\ on 
~uinea-pi~ t'(lldrrmal <'!'lis gro\\ n in 'itrn an· de 
senbed. It ,, ..,hm\n that tuhun• ol epidermaln·lb 
is ~r!'ntl~ lanllta t<•d hy the u"t' ol this enmpnund. 
wh1ch 111 '1t ro 1''\hlhit:- a potent mito~enic act ilit~. 
~~\I FiliAl.,_ \"l \1~ tiiOil, 
M atf•rw/.,, .\ll nwd1.1 1\l'rt ohtarned lrom Hinn1lt 
Lahorutom·'· <:la"~"" ~:1> I \ 1\tl' dihued I rom a tl.:! 
"lock ,o[utlnn ,11111 d,,.,,ohl'clln 0.!)· ,a(inl'. Tnp,lll l:! V 
w •\ in norm.1l ,aJilwl wa" drlutt·d to ll.:!i'1 in .\lg ·and 
Co · lrl'l' ,aft "nlutinn. T he t•nmpl<'ll' grn1\lh nwdium 
t'llll'l,lt'cl of 1\ld nl'·, .·10 nwclnrm supph·nwnlt'd with Ill' 
lrtal t'all "'rum. I 1. glutarn1nl'. penrnlhn. and 'trcp 
tomycin (;,oo ll / ml o f eachJ. and O.IXJI'·, amphorenl'in 
B (von llt•ldl'nl 
VAA Wtb krndh 'upplll'd h1 Hoffmann l.aRncht·. 
(:rcn~nrh. (:c•rmam ll wus lrl;'shll d!S"ohl'CIIn clunPt hd 
sullmddt• nnt:-.0 1 hv gt•nlll· ,(lrring and addt•d to tht• 
gro\\ t h nwclurm at t ht• t'onn·ntrallon~ i11din1tt>d Tht' 
final t·um·t•nlratinn ol ll:\tSO m tht· cullurl.' nwdium of 
thl.' L'll11trul ;tncl l').pt•nrnt•nt,rl fl.rsk" \\ol~ tl.lll '. 
Th1r1 \ -mdlihll·r pla,.,tlt' l'Ult urt• tlash I F;lkon I t'al'h 
:'.lnnu-.·rrpl Tf.'l't•iwd ;1.[ ,1\ t:l, 1!17 t: 1n re1 l"t·d lorrn 
.)ul~ t. l!J'j t: .HTt'pl t'd lor puhlu·.Hu•n .Jull :!:1. [~';'I 
This work "·'' ,upporlt'd II\ llt•ul"e·hl' Forst·hungs · 
l{l.'ffil'lll'l'haft I( h II- :!1 
From 1 he Dt•p.Jrt Till' Til ul L>t:rrn.tlolog\. l 'mn·r ... it 1 of 
\1u11i1·h. 1\ :\liim·ht·n :!, (;t·rmum 
t·ont,unrng f• ml ot grmlt h rnl'dium wt·rt· u"t·d und kt'pl .11 
.l';' (' 111 Jill' inn1hatur ' 11 -lln midirw mr·rhd ' ll 
t'H TdHI 1\,ls pur.ha,.('(l lrom Hue hl!.'r, Braun ... t·hl\t·i~: 
C:t•rmanv hp an :; ('i m:\1 I It W<b kt-pr ll, .1 stoe·k 
solutwn cont.uning I ml'1 ml ,ufrne 
f'r1•paratum II/ th< culture,, For nnf' ... t'nt· ... of Pxpt·n 
mt•nt.., 1.·, to :!ll vounl! alh111o gumt'a p11:s 1.rhm11 fill w I!Jt.l 
gm l1<uh wt·1gh1 : l'irhri~:hr I Wl'Tt u't·d. ,\Jil•r rlw hu1r• on 
till' t•ar ... 1\l're t lrppt:d and tlw ll,sUt' thorough II 'nuhhC'd 
1\ith t•l h,uwl. 1 lw animals 1\I'T(' k1liPd hv er her. Hur h t'ar,, 
tht• hps. and tl1l' solt•s of the hind fet:l 1\!'Tl' t'X<'bt·d. In 
ordl'r to IIH'Tl'llH' tht• lll'C(',.s!lnlrtl of tn p ... in. rndinl 
rn<·1,.,10ih wt•n· pt'rfornwcl on 1 he ('Hrs. SuhsPqut•mll. all 
1 i'Slll' ,Pt't'lllll'll" 1\C·rt· unmt•r ... t•d 111 'ill' l'lhunc1l and 
trnm,ft·rrl'd mto till' rulturl' mcd1um Allt•r all "''lll' 
pil'l'l'' 1\Crl' lrl•arNI this IHl\. the\ were llll'llhat!'d 111 
0.0:!'• Elrt ,\ lor ·, mm and thl'n in a :\lg and 
(\1 -lrl'l' s,dt ,.o[utHIIl n>lllllllllllg \l :!.i'1 , tnp ... rn. pH 'i I 
l'hr 11-'Ul' \\11' 111euh.11t•d for :!0 to :! t hr al fi (' nnd 
suhst'<(\11'11111 ,.,ltmh ,.llrn·d lor :10 min ,lt rtM>rtl tl'lllJll'TU· 
tun·. l'lll' n·art1on 1\il'- 'toppt·d b1 the add1110n ol ;, lO ml 
nt mid I rial l'alt ,t·rum Alll•r Jl'"'''ll(t' r hrou~:h ,,., l·r,ll 
lan•r, of "ll'TIIl· l(.llltl', rht relb ''~rl• \\ushed 11\ll'l' 111th 
thl' t·omplt·tt· gr1111th mC'clium and t't'lltrrhll!l'cl ar hiKI rpm 
tor ,; min. 'l'ht• pt·lll't "a' rc;.U,.Ill:lldl·d in .!0 ml ol 
•·nmpl!•ll• t·ult url' nwd1urn :wd 'ccclcd 111111 1 hl• n1lt urt• 
tl,J,_k,, ... ., that till' llnal anut·ulum , . .,n,..l,ll·d ul :1 ml uf 
nllrun· nwdurm mntaining 1.1 to 1.:! Ill" t·db 1>er mi. 
Exam1nHt1on h~ ph<hl' t·nnlr<bl min.,,t·up\ rt'IPalt-cl 
"inglt··<t·ll 'l"'Jll'll"llln,.; 'l'hl' med1um 1\U, changt•d t'\ l'T~ 
~ ~ hr <>r ;Js mcliral!•cl. l'ht• n1lrure,., "l'rl' t•\amlm·d duilv 
undt•r .111 lllll'rtl'd phase llllt'ro ... cupp tZPissl and growth 
""' rult•d on'"' arh1trarv ,t·alt• Onr huur lwturt lt•rrnlll.l 
1 ion ll l'dH '""' tddNI lo a t·om·t•nl rail on nl :.!. 11<'1 ml 
nail un nwd111111 "h£>n u-c·rl lor mrtoradiugraphl. and at u 
t·onn•ntrullon ol I 1'('1.rnl \\lll'n used fo r liquid 'tinllllu 
l ion t·uunlln~ t\ltt•r mndJullon tht• rodiwu·JiH• nwdnun 
1111s d"t·antt•d und the· ndlurl'" wen· nnsl'cl w11h ,.,alutt• 
twlt'l l'lu·t·£·11 ... 1\l'Tl' IIXt'cl "llh neutral hullNl·d lurnwlur 
lor Ill 111111 nnd ,..honh Till,NI with ill', !'lhanul 11nd 
d!,.,llllt·d 1\,llt•r. ,\II rulrurf', u,..ed lor autoradiol(raphl 
IH'Tl' grm\n ,1,., duphnltt•s: lhl' nrlturl':- prepared fur rht-
hquul ,,·inrillation prnt·l'durt• wen· J!TOI\11 as rrrplil'Hlt''· 
, \ uturadwJ.:rnpln Alll·r 11,.11 u•n t h~ \l'"l'l' 1\l'rl' drrl'Cl 
1n an uwuha1or lur:!l hr.ll :17 C. Suh..,l·qut•nlh . rhc r'"'"' 
nJlht (l,l'k' \\t'Tl' Tl'fllCI\('(1, J'hf' JlC>Cif t'C11111linii1J.! thl• fi,t•l{ 
n•ll sht·t'l' 1\,h iiUioradrograplll'd \1'111:0: rlw d1pprng 
a·du11qut t h.od .tk :'\udt•,Jr Trarr F.muburn l. Aflt·r gt·nrll' 
drv1ng 1lw plait•, 1\l·rt• t·xp<"l'cl lnr :! 1\l't'h .tt :!0 (' 111 
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the dark Alter dl'\ eolopmt•nt ( Kuduk I) Wht the c·t•ll,., \\l'f<' 
l>llllll!'d "tth hematoxvlm and ('<hill 
Crl/ 1'1/WI/tnp. Randuml~ 't·lt•t•H•d .trea' wer£> olbt'f\NI 
undPr oil tmmeorswn and all n·ll' ('Xt'I'PI nppurl'ntl~ 
<W< rntu eptdcrrnal n•lls nr llhwhl•tst like celb wen• 
wuntf'd tu!(etht>r \\ith tht• lllll'lt•l rl<'lllt>Jbtnltlng mort• 
than ll siiH•r gm1n' abo\l• hal'kgruund. For PaC"h prt•para-
t um ;,o mlt'rtN·nplc· lteld,., "rre t•nuntl'<lunder nil 1mnwr 
,.,ton ll\ t\\ouh-er,er- tE.C' .. B.l\ ll>l>that IOOlleld,.,\\t'rt· 
tnUntl'CI 111 Path Sll<'<'lllll'n Tht• ,-aha·, uhwinPd arl' giH•n 
a,., m<'<llb. tht• ,-<'rllc·al bars 1nclttatt• ,.,t.mdard eorrur,_ 
/,zqwd 'l'lllltllalt'lfl t'UUTIItnl/. All rulturp,., \\('fl' tnnl· 
hated \\ith II TdR a~ d~,<·rtht:d Hhow. The t·e-11, \Wrt: 
han!',tt·d ll\ 'hurt twatnwnt \\llh tn·p,in Ill 1:1 1 alll•r 
tlw raclloa('(i\f• cultu re nwcl 111111 "'" tl('ranted and tlw 
<'£'11>- \\Crl' rtnsed \\"ith sa ltnc thrct• limes. The ('fll" \\l'TI' 
l'l'ntrtiiii(NI t:lllOIJ rpm : I.~ 1111111 <lllcl tht pcllt•t, wa,htorl 
\\llh -ultm· l\\11'!' l'ha,., "•'" lolln\H•d h\ tr£'atnll'n l \\llh 
ll trtrhloru;l!:l'lit· <ll'ld l\\11'1'. - ' 
Eal'h (ll'llt't ohtanwd altt·r tt·ntrtlu~:atton r:IIMKI rpm: to 
m1n1 '"'" d1''"''t'd 111 II_;, mluln>n«·ntr.li<'Cilurtnll' .1nd 
and mi\E'rl \\ith l."> rnl ol snnt1llator 1:3ut\l 1'1'1> 
1C1ha (;t·IJ:\ 1 lor rounttl1).; tl'm·kard 'PPI'IrumPtcrl. 
(; riJII"/ h I 'atlt•rn 
Alll•r serdinJ!. the celb ltt·t·ame re,tdi l~ auacht•d 
to tlw bottom,., of the cullun• \l:'..,sel,. The\ lornwd 
du..,lt•r-. ultt•r thl.'\ had ,.,l'ttled. and otllJ!rowth from 
t hc.,c cl'll du:-.tl:'r:-. w a,., nlhl:'rn•d '' 11 h tlllH' From 
d<n I on. tslands ol rlauencd n•lb had :-.prE'<Hi owr 
the pla..,tir IFtg". II. The~ heramr ronlluent m.l to 
;, dm·o., dept•ndtng on tht• numlwr of celb st>Ni<•d at 
tht' ht•gtnnmg I F1g. ~) 
In tltt• I'Uitttrl's grown wllhout \ 'AA . >-tt('h cl'll 
<·ltt,.,ll'r'- t•ould sttll hl' ldl'ntili('d altt•r ,.,p,t•ral cla\>-
In t ht• t't•nter. granular n•ll, \ll n• soml'times st•t•n 
a:- well as \'acuolat<'ci. apparent!\· n<•erotl< eel!, 
lFil{. I l. Labeling was consistent I~ absent 111 the;.e 
cells. In tht> culture" trl'ated \\tth \..\A. ptlmg up of 
tlw n•ll,., appeared to lw It'"" pronounred . AI t er :1 1>1 
·I day;. of eulturinf.( 111 the pre!'l:'llet' olthr drug , the 
bottoms ol the C'lllturt• na~k, were drn:-.eh popu 
latt>cl h\ !1at shPcts olerll:-.. whereas 111 the ('Oiltrnls 
n·ll growl h wa" t'lllhidt•rahh ,.,lower. 
Contamtnat ion ll\ l'throbla..,ts dtd not l'M'l't'd :l tol 
ol the cultured n•lk Tht>:-.1:' telb <·ould t•a,ih he 
id<•ntlllt'd b~ their dt:-.tiiH't "pmdle ,.,}wpt· and thl.' 
lal'( l hat the_\ W('rt' rll\\'il\'" located a:- ,jnglt• l't'l), Ill 
c·orll rast to the !'Olll'rPnt growth patl('rn ul t•ptder-
mnl n•lb. Apart fmm t lw:-.e dillt'rt'tH'b in morpho! 
og~ and growl h. l'lt•t·t ron mit·roscop\ ''as u..,rd to 
n,c·rrt a 1 n I he mH urc· of tlw rt'l b. It wn-. shcm n t hut 
thr ntlt url's \\Crl' tnci<•Niot h1gh punty. t'III1Sisl111J! 
ol rptdt.>rmal rell>- \\ tl h < haral'lert:-llt' nwrphologil' 
lt•,tt urt>:- I unpuhlt,.,lwcl data) 
J.alwltn~ lndH't'·' 
As can bt• :-.c•en from F1gure :!. I to l'i', ol tlw eclb 
Wl'T(' in n:-.;A :-;~nthl:'SIS in the ltrsl IIi hr. BPt\\('t•n 
IIi and ~4 hr a sharp rise 111 the numhl'r of lah<"lrd 
et•ll, \\as prPsl'nt 1n tht• ntltur<'., treatl'CI \dth 10 Ill! 
\ AA mi. Tht· <"ontrob takrn at I~ and ~-1 hr 
"howt•d a lal)( ltng tndex ol approxtm<llt•h I '. 
In th<" serond st•t ol l'X!Wrtml:'nt,., the lalwling 
index ol eptdt•rmal t't•ll,., 1 ultured on•r 'I da,·s "'"' 
determtned 111 the prrsenre ol l Jlg' and Ill ill! ol 
\ ' AA tTab. II. On lh<' firs! day numerous 3 H TdH 
labeled relb could he st•t•n Cuunttng n•,enled n 
lalll'ltnl! indl.'x ol approxttl1<H<·l~ :!:1',. Th1s 1s nt·arl~ 
(i ttmes h1ghl'r than tht' Ia heim!{ melt•'\ found 111 t ht• 
l'llntrol <ultures. l'lw high 1>:\.-\ S\ntlwtll' al'tl\il\ 
• 
• • •' r 
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Ftc .. l (;UlnPu J)tl( l'ptdt•rmal n·ll' rulturPd lor :1 dav' in ""'l'lll'l' !til and prpst•nre 1 H.Cl ul 10 Ill! nl 'llllllllll A .ll'td (\'.\AI pt•r mi. In the l.'Uitun•, ~-:rm\n in the prP'l'IH·~ nl \ AA. l'l'll dcm,itv !h wt>ll ,,,., tlw numht•r ol lahPil'd rrll, '' t·un· 
..,,dcrablv htl{her th wmpared to till' ,·.,nt rob. In th<· n•nH•r ol t•ptdt·rmal rt>ll du,.,tcr..,l (') grnnular t·t•ll' "' \H•IIu.., nH·un-
lutNin•ll, t•an Ill' -ecn. Tht·,t· 1·t•ll, rema111 unlaht>led .\utomd1ogrnph' preparl'd alll·r inruhauun nl till' nllturl', w11h 
'H TciH til & E. :!.itA.Ht. • :!..">0 lClt 
452 nn: .JOLH:-.AL OF 1:-.:\ E~TJ(,ATI\ ~: DEH!'.IATOLO< ,, 
pc•r..,lstl'd on the :!nd dav \\II h Ia helmg ind tte-. ol :!(i 
In :!H 
'\ttml'foll.., tnitolll' lt~urr.., \\t•re \'isihle .11 this 






















Fu; :!. Ct·ll dt·n,ll\ .md l.1lwlm!: mdt·:-. nt l(lllnca ptl( 
eptdl'rmol ct•ll, dunn..: lhl' !trsl :!-1 hr nl C'Ulturl' l'pf!I'T 
rurr£ (\•II rlensll\ e in the pre.,enn• ol Ill IlK ot 
\'lllllnln A tll'ld t\'AAI pt•r mi. • mntrol munt;,. Louer 
t'Urtt La~wltn~ tndt'"· 0 111 tlw presenrt> ot 1fl Sl~ ot 
\' AA per mi. 0 t·mHrol t·ounh. Ct•ll dPnSll\' remtll11,. 
constant .lltt·r l:! hr, ,howtnl( Hppmxlmiltely :! .. ~ Ill ' 
cells pt>r em'. Tht·re 1' ,, sharp ris£' 111 thl' numhN ol 
laht•led t•t:lls .lltPr Ill hr 111 ntlturt· 111 th(' presenre ot th!• 
d ruj! :\Iter:!~ hr -:.!ll nl the n·IJ. .. ar1: in I>'\ A '\ntht·''"'· 
ran• '\o ~1gn11lcant diiiNt·m·t• \\astound hl'twt•t•n 
thl' t\\o rol11't·ntriltlol1:- ol \'.\.\used Then• ''as a 
dl't'rt':t"l' 111 tht• 1111111iwr ol 'H.'l'dH-lalll'll'd t·ell,. on 
the .lrd da' to .1hout In to Hl' in tlw 1 ulture-. 
trt•aH·d wtth \ \A. \\hilt• the t'"ntrol <'Uitmrs at thi-, 
ttme ro"l' to a labeling tndex ol 1:1.~ ' r ITah.ll 
C!'IIIJtn,ll\ 
In tlw t•ultur<•,.. tn•att·d with Ill JJI! 111 \'1\.\ tht>n• 
\\liS a stl'ach uwrea"" in tht· numher nl n~lb tirmlv 
at tarht•d to.l ht• h11t torn,.. 111 1 he· rultun• \l's,cb I Fii. 
I). Thl• c:ellulurtl\ rhangl'd I rom 1.:1 Ill rcll!-> per 
rm 2 to nearh ~ .. ) 10' n•ll, 1wr 1 rn' . It rt'mattwd 
l'llll:-tant lrom 1:! hr niter plating 1111\\,lf(b. rhr cell 
cll•nsitv wa:- "ignilicantlv higher 111 thr trratecl 
rultun• ... a" compurt>d to the t·onlrob takt·n at 1:1 
and~ I hr. 
In tlw t•xpt•nments usmg 'ariou,.. \A.\ rmu·t·n· 
1 rat ion~. an almo,..t con"t .tnt ri,..l' in t"l'il dt•n ... tl \.' '""" 
"ern <Tahle IJ. whtle tht• numlwr ol rell" in tlw 
l'ont r11l tult ure.., rt•nutirll'cl nrarl~ cnn,..tnnt. \ , 
"ho\\n ht>lorl'. lor tlw lnlwling indtt·e,.., no d11 ... t 
n•spon ... t• nntld lw lou11d in 1 he,£• rell-denstt \ 
dt•tt•rmtnalton,.., 
It -.hould ht• poitllt•d out that in tht•s(• (•xpert· 
men~:-. dilfrrent rell quantillt>,. \H•n• "t·t·dl·d .11 tlw 
lwgmnin~ . Tht• dtllerPnt den-,iue, pr~: ... l·nt tn tht• 
1\\o ... l'l" olt•xpl'rtmt·nts tht'n•tore art:' not rompara-
hll• ,._,.,. \.1at,•rwl~ and .\1eth11d~). 
Lll[lllci ...,( lllftllntwn Count in.!! 
In I ahlr ll tlwn• MC li\·l' ""'Jlarate t'\pertllll'tll"tn 
v.hid1 tlw uptak<· of 3 H TdH was meHsllfl'd ll\ 
liquid "cintillati11n t·uuntil1g .. \,..in tht' autoradio 
graph,., a \'.\,\ ·dt•pl'nclrnt ... tunulation ol the prl' 
cur~or uptake "'"' l11und. \\'hl'n tr£•,1tt•d cultllrl'» 
1'.\lll.E I 
Lahlillll! lildt r aud cell tit 'I-'ll\ In P"'ll'm hrytmiC !!!lint U·PII! tptdt rnlizll' n, cultur• dIll tht pn" 171'1 fl/liWnlln 
.I and I 1':\ I I 
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were compored 10 untreated controb. thr factor hy 
which 3 H Tdl{ uptakt• ts mcr£>ast•d rangNIIrnm .ltu 
wllh n nwan , -aim· ol .-> .·1 
IllS('\ SSI0' 
Maint£>rwm·t• and grcm th of (•piclt•rmal n•lls in 
'11 ro ha'r been achic•\·ed b~· 'artou-.. im·esllgawr,., 
and 8 number of studre-. ha'e he£>n reported 11:1 
2·11. ' ucc!.'ssJul cultures of epidermal cells were ob-
tained lrom c·ell !'Uspc•nstons released In tht• atd ol 
trypsin 11:1 lf>.l8 ~1.~:1.2-1] as well as tn out-
grcmths !rom epidrrmal organ nrlture~ liB. II 2~1 -
lt has ()('en shown in these expc•nmrnts that adult 
epidermal et·lls are ilhle to multipl~ 111 \tiro 111 the 
ahsent'l' of dermis. llowewr. as shmm by 1\arasrk 
[25 1. cc•llul,tr grcm 1 h us well as nurleH nnd mr-
taholism ~·ould hr g-rt•ally stimul.lted \\hrn llhro-
hlast!' or lactor, produc·rd b~ rabbit fibroblasts 
were addNito the l'Ultures. 
The til\ e-.t ig<lt ions reported lwre drmonstratr 
that adult g-uinea-pig eptdermis n •lls tan he grown 
in monola~t' r" aiH•r grntlE.' treatmt-nt wtth tn-psin. 
The growth pattern of these c·trlturt?d celb seems to 
hr charactt•nsttl' in 1 hat in a few hour., alter 
seeding thr cp((;. t~·nd to pile up and form aggre-
gates. From t he-,e cell rlu,.ter .. outgnm t h -.tart-. on 
the followrng da\s until the bottom,. ol tlw culture 
,·r-.~els arc· cm·ered ll\ coherent ,.,ht•t•ts. 
\\hen cl'll-. were mc-ubnted 1111h \ ' \.\ t11o princi-
pal effert ... rould lw ob,ened : 
I. Cellular attachment alter .. ePdinl! to the pla"-
ttc surtact• 1\Us ~il{ntlicantly hil{her as compared to 
the controls !Fi!(. ~~ - Smc·e in all cultures of one 
expt:rinwntnl ,.erit·" tht: rnitial inorulum ,,,~-. the 
,.,umc. the ri,..e in cPllular denstlY dunn!( the lirst 12 
hr ol cultunng is ltkt•l\ to be due to a decrea,.e in 
loss oJ n•lb during the suh:.rqucnt histologH' proce 
dure. Cellular at tat hment renHilnNI t·onstant I rom 
12 hr on . :\lost of the c<'lls were 11attened at thts 
time and started to grm1. indtcatrng that uclt\E.' 
metabnltsm wn.., resumed . The re,.ults su!(ge:-t that 
changes in t h<' cellular nwmhranl' are produced h~ 
\.-\A '' hirh lanlitatl's cell plating. 
:.! . The other import.tnt ohsenatron ts the stt'ep 
ri-.r 111 thl' numlwr ol cells lalwlt'Cl hy ' 1-1 TdR 
between Ill and 20 hr. Also. more raptd outgrowth 
of thr l'ptclt•rmal c·t•ll,. Jrnm the dustl•ro.; was noted 
as compared to the controb !Fig. Ll. Tht,., ri~e in 
[)'\A ..,~· nthPst!' 11a-. lnlhmed In numerou-. mrto ... es 
rn the 2nd -d,t~ cultun•s, mdinlltng that \ ' AA ha ... a 
pntE'nt grm\lh stimulaton effN·t under these in 
1itrn condition;.. Tht,.. l'- suhstanttatE'd hv tht• 
increasing rl'll densit~ ... hnwn 111 Figure 2. · 
In nllrulturcs tmesti!(Hted. tht• treated rt'lb had 
complett'h l'mered the floor" ol tlw ndtun• w~sels 
Hiler :l dH~·s The drop in the labeling mdex whit·h 
m·rurred on dm -i lsE'e r..ble II could posstbly hE' 
thP re ... ult ol den;.tt)'-dPpt•ndent rnhihition ol rc•plt -
lOiton [:.!HI On the other hand. 111 the autoradro-
grnphs, it roulcl not he dl'termrnt>cl whE>tlwr there 
was one or more thnn (lilt' cE'll layer present nn the 
bottoms ol tht> culture•-.. II the lattl.'r w;ts tht: case. 
lnbrled cells located in the bottom cell layers 
IH~tdd have t•-.caped detertion b1 the photographtc 
t'mttbion and the tnt<' labeltn~ mdex should he 
higher. Indeed. our electron mrnngraphs ha\e 
rt'\l:'alrd that mululayering ts pre...ent aitE'r pro-
lnngNI presl' n~·e of \ ' AA Also. \\'nrst and Fu~enig 
[:211 ha\e shown that mouse emhr,·o epidermal 
t'(•lb alter st'\£'ral day .. ot c·ultunng become mul-
lllayered, stmilar to oh~enations of Karasek and 
Charlton 127). who were able to detect multilay-
E'rt•d relb in \arwus stages of maturatton after I.J 
dov" nf cultunng. It seems posstblr therefore that 
th{• denea~ing labeltng rndex pre,.ent on the :lrd 
clay ts due to difhculttes nrismg from the auturadi-
ogrnphic technique. 
Compared to the treated culture!'. the number ot 
labeled cell ... v.as lnv. 111 the untrPated control-.. 
Thts could lw a c-nn-.equenc-e nf the culture condi-
lton!' used. For mstan<·e. we found it necessar) to 
start wllh cnmparat 1\'el~ htgh cell ron cent rat ions 
in order to ohtam good growth. The cell dens111e,., 
given in the pre ... ent report compare to known 
saturation densrties of different human fibroblast-
ltkt> cell strums which range from 1.:1 • 10 cells per 
em ' 1:2 I to ii to• cell!- per em' [:291. In those cell 
st rams. aiH•r they ha1 E' reached t hetr "aturauon 
den sit). the <·ont inuou!' produ<·t ion ol cells is 
generally low 1:10]. The saturation density for 
t>pidermal l'Ultured cells ts not knll\\ll, so that a 
density-dependent tnhihrtron of repltcallon [:261 
l'<lnnot be ruled out. The situation i-. complicated 
hi' the fa<·t that a great proportwn of E'pldermal 
cell,.. released hv trvpsin eon~ists of differenwtting 
eells 1\htch. as shown h1 \ 'aughan and Hern,..tein 
[:'11 1. are incapable of proltferauon In therr culture 
svstem. on I~ basal cells were shown to act I\ el~ 
synthesize D~A and undergo mltosts. Since, In 
ltght micnN·opy. it is not possible Ht the moment 
to diflerenttlllt' bet ween ba!>al and nonha:.al ma 
turmg cell-. !except for granular n•llsl. all cells 
ha\e been inc·luded in the counts. 
The exact mode of a<·t ion of \ ' AA i~ not entirely 
undt>rstood. Pre' wus 111 \'il'o work ha"' shnl\11 that 
tht epidermis of l'arrou>- specte-. can be great!\· 
strmulated to s~nthestze ()'\.\alter toptcalnpplt-
catwn ol the compound [II 1- Prutktn and Bogart 
[:1:21. by the use of elec·tron microscopical autoracli-
ograph1. hmt> found that labeled \ AA ts incorpo-
ratt•d into rabbit ear eptd!.'rmal cells after toptcal 
application. From those obsen·atinns on the time-
dependent distribution of the lahel it was sug-
!(ested 1 hat nuclear act i\ ut inn seemE'd to play 8 
signtlttant role p:q. \\ orkmg wnh retinyl acetnte. 
Sporn et al [.I t I found a srgniltc·ant mcrease 111 
ct>llular R~A conrentrat ion 120'' m'er untreated 
cnntrolsl in cultured epidermal cE>Ik Hnwe,·er. no 
mark£>dly mc-rPasPd amount of tC!tal D~A could he 
deteued. It s('rms possiblr that the tvpe ot ,·itanHn 
A deri\atiYe plays an important role Ill in!luenclllg 
eptdrrmal metabolism. 
It ts inrere-.ting to 1>hserve that the tncreal>e in 
D'\A "Ynthest" starts apprm.tmateh I to;) hr alter 
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the cell~ ha,·e settl('d and Hr(' tirmh· attached to the 
,·esse!. A stmtlar ume intt•nal has hren :>htmn to 
occur in vartou::; cell ,..ystC'm,.. after t hr addition of <1 
j!rowt h promottng tlgt•nt "ut'h a::; proteol~.t it en-
zvmes. trrsh serum in statwnan culture". ete. ['\.'i) 
The oh::;en·attons art• nm»tstent \\ith thr idea that 
this time intenal rrpre::;rnh the prereplicatl\e 
pha>-r ol the cell c\'clt>. tnto \\hirh the entire C, 
phasr t'an hr d1\ idc•d [:!6]. There are a numhrr of in 
vitro :,;\';.tem,.. 111 \\hit'h lh<' comer>-ion of G, cells tu 
S celb ran lw prnducPcl hy a specilic ::;timulus. 
Such models have been listed bv Cooper ]:l'i I and 
M urlll'r [:lH]. So far. known D:\A !itimulators lor 
cultured eptdt•rmal c('ll!-> ~e('m to he rare . Prohahl~ 
the mo,.,t extrn;,i,eh studied stimulator for epider 
mal eells np(ll'ar!i to he the epidt'rm!lll!rowth fat'lor 
[:19]. Tlw rl.',.,ulls repnrlcd here shm' that by \'AA. 
(.; ,-S t'OI1\ £•r,.,ton t'an he achte\t'cl >-ttt't'e,.,slulh in 
postemhryonll Pptdl'rnlal c-elb 111 \·itrn. 
Thl' author thank- Frl :-. Klahre tor her ~killlul 
a~si~t CHH·t.• 
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